
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Research activity (max 1.000 words) 
 
The aim of my research is contributing to the preventive conservation of paper collections 

through the development of innovative methods for the forecasting and the assessment of 

microclimate in library and archival depositories. 

Library collections are frequently affected by deterioration processes due to the 

environment in which they are stored (e.g. mechanical stress, acidification of paper and 

biological attacks). Indoor environments housing paper collections are characterised by the 

effect of stabilisation on relative humidity provided by the collections themselves, which act 

as moisture buffering agents [1]. In the study of microclimate for preventive conservation, this 

effect is particularly interesting as relative humidity plays a key role in mechanical, chemical 

and biological deterioration mechanisms. Microclimate monitoring designed for long-term 

periods can be combined with dynamic simulation to provide a complete characterisation of 

the indoor climate, thus allowing to investigate more deeply the interactions between the 

building and the outdoor climate as well as between the objects and their surrounding 

environment.  

The investigation will attempt to implement a model to simulate hygrothermal conditions in 

a library storage, where the impact of hygroscopic materials is greater and should not be 

neglected. In order to achieve this goal, the HMWall (Heat and Moisture transfer) model 

coupled with the whole-building dynamic simulation software IDA Indoor Climate and Energy 

will be investigated and implemented. The HMWall model, based on Künzel equations, 

includes also the transport mechanism of the moisture component through the walls and, 

when coupled with IDA ICE software, can provide a reliable tool for diagnosis and prognosis 



of conservation issues. This model has been recently the object of a thorough analysis and 

revision of its hygrometric part [2] and it has been already used to model the hygrothermal 

behaviour inside historical buildings. The simulation model will be calibrated through the 

values measured in a suitable case study.   

Dynamic simulation can also be exploited as a useful tool to evaluate the impact of 

retrofitting solutions and environmental control strategies in terms of deterioration risks for the 

artworks [3]. In fact, damage functions provide the effect produced in the objects due to the 

thermo-hygrometric conditions they experienced. Non-Destructive Testing (NDT) techniques 

such as spectroscopy and imaging [4,5] allow performing measurements directly on the 

artifacts, relating changes in the material properties to ongoing or ceased deterioration 

processes. These advanced non-invasive techniques will be explored to compare 

experimental measurements of moisture content with the environmental observations. 
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